The hydrothermal circulation of seawater in the oceanic lithosphere is an important factor controlling seawater chemistry, compositions of subducted materials returned to the mantle and microbial activity. We summarize the results of hydrothermally altered rocks taken directly from the ocean floor in terms of major and trace elements combined with petrographic descriptions. Hydrothermal circulation starts at the spreading axis where magmatic heat from a basaltic crustal formation is available（high temperature of ＞ 350℃） . Low-temperature alteration（＜ 150℃）may persist for ＞ a million of years through the ridge flanks. Due to ridge flanks occupying large regions of the seafloor, changes in chemistry, mineralogy and physical properties of the oceanic lithosphere are accompanied by geochemical fluxes that may be even larger than those at the ridge axis. Two deep drill holes, DSDP/ODP 504B and 1256D, allow an examination of downhole variations of hydrothermal alteration in basaltic rocks, and dolerite in the extrusive and sheeted dike sequence. Recent direct sampling from the ocean floor reveals that gabbros and peridotites crop out in significant amounts on the ocean floor, particularly in the slowspreading ridges. The chemical behavior of these originally deep-seated rocks during hydrothermal circulation thus has a large impact on global mass budgets for many elements. Previous studies on the ocean floor have been mainly conducted in the Atlantic Ocean and the Pacific Ocean. We present our results on hydrothermally altered basaltic rocks, gabbros and peridotites recovered from the Indian Ocean. Basaltic samples dredged from the first segment of the Southwest Indian Ridge near the Rodriguez Triple Junction are classified into three typesa fresh lavas, low-temperature altered rocks and high-temperature altered rocks. Petrological and geochemical features of these rocks are basically comparable to those of the basaltic rocks in DSDP/ODP Hole 504B, which suggests generalities in alteration processes and chemical exchange fluxes during hydrothermal activity across all world oceans. Gabbros and peridotites were sampled from an oceanic core complex, which was composed of tectonically exposed foot-＊ 金沢大学フロンティアサイエンス機構 ＊＊ （独）海洋研究開発機構地球内部変動研究センター ＊＊＊ 湘北短期大学情報メディア学科 ＊＊＊＊ 金沢大学大学院自然科学研究科
walls of detachment faults, from the Central Indian Ridge. Less deformed serpentinized and gabbros were recovered from the ridge-facing slope, whereas highly deformed schist-mylonites of a mixture of these rocks were recovered from the top of the surface（i.e., detachment fault） . Efficient localization of strain was probably due to the formation of secondary minerals（e.g., talc, chlorite, serpentine）onto large, discrete shear zones where fluid was introduced locally. In-situ microanalysis of trace elements of the primary minerals and their secondary minerals revealed that selective elements, such as Rb, Sr, Ba, Pb and U, are enriched in the secondary minerals. Although oceanic core complexes are places that allow cross-sectional samplings of deep-seated rocks（i.e., gabbros and peridotites）in the oceanic lithosphere, we should keep in mind the implications of the results for the normal oceanic lithosphere. To understand the nature of the oceanic lithosphere, a close linkage between the ophiolite study and a number of deep holes in the oceanic lithosphere, including a deep hole through the crust-mantle boundary, is required. Kawahata et al., 1987 ; Snow et al., 1993 ; Elderfield and Schultz, 1996 ; Decitre et al., 2002 Andel, 1966 ; Cann and Funnell, 1967 ; Melson et al., 1968 ; Aumento and Loncarevic, 1969 ; Miyashiro et al., 1971） 。中央海嶺では熱 水循環系が発達し 太陽光の届かない深海底での 生態系の存在が明らかになったことで（Corliss et al., 1979 RISE Project Group, 1980 Lin, 1994 ; Blackman et al., 1998 ; Tucholke et al., 1998 ; Dick et al., 2003 ; et al., 1980 ; Hart and Staudigel, 1982 ; Staudigel and Hart, 1983 ; Alt and Honnorez, 1984 , 1982 ; Kawahata and Furuta, 1985 ; Alt et al., 1986 , Fig. 6 Photomicrographs of altered basalts recovered from the Southwest Indian Ridge near the Rodriguez Triple Junction in the Indian Ocean. See text for more details.（a）Celadonite（Cel） -filling veins and vesicles in the L-type basalt. Plane polarized light. Pl ＝ plagioclase.（b）Saponite after olivine phenocryst in the L-type basalt. Plane polarized light.（c）H-type dolerite.（d）Chlorite after olivine phenocryst in the H-type dolerite. Act ＝ actinolite, Chl ＝ chlorite, Cpx ＝ clinopyroxene, Pl ＝ plagioclase. Fig. 7 Representative rock samples of 25°S Oceanic Core Complex （OCC） （a, c ） a n d U R A N I WA -h i l l s （ d ） , a n d occurrence of deformed rock sheet from the top surface of the OCC（b） .（a） Highly serpentinized-less deformed p e r i d o t i t e . L a r g e o r t h o p y r o x e n e porphyroclasts （indicated by white arrows）are well observed.（c）Highly deformed rock from the top surface of the OCC. The upper and lower parts are chlorite-rich and talc-rich, respectively. （d） Olivine-rich troctolite from the URANIWA-hills. MacLeod et al., 2002 ; Escartín et al., 2003 ; Schroeder and John, 2004 ; Boschi et al 
